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MH(J)panonyjiauHH napTemiT Echinostoma caproni HMeeT npojiOHnipoBaHHbiH xapaK- 
Tep pa3BHTH» (ATaeB h a p., 2005). OAHaKO b JiadopaTopHbix ycjiOBHax 3apa>xeHHbie othm 
napa3HTOM mojijiiockh poAa Biomphalaria norndaiOT y>Ke nepe3 1—3 HeAeJin nocjie Ha- 
najia bmhcchh uepKapHH. EbiJio BbiCKa3aHO npeAnojio>KeHMe, hto npnHHHa ototo BBJieHHB 
3aKJiK)4aeTC5i b «caM03apa>KeHHH» mojijiiockob uepKapiniMH, KOTopbie HcnoJib3yiOT hx 
K aK BToporo npoMe^cyTOHHoro xo35MHa. M3yneHHe ahhbmhkh HaKoruieHHB MeTauepKa- 
pMM 6HOM({)aJiapH5iMM (KaK 3apa>KeHHbix, TaK m He3apa>KeHHbix peAHBMM Echinostoma cap¬ 
roni ), a TaK>Ke npoBeAeHHbie 3KcnepHMeHTbi, b KOTopbix pa3HbiMH cnocodaMH CHH>Ka- 
Jiocb KOJiMHecTBO uepKapnH BOKpyr mojijiiockob, noATBepAMJiM AaHHoe npeAriojio>KeHHe. 
OneBHAHO, b npnpoAe naToreHHOCTb MeTauepKapHH AJifl mojijiiockob MeHee Bbipa>KeHa, 
TaK KaK KOHueHTpauHfl uepKapMM CHM>KaeTca ao 3HaneHHH, He Bbi3biBaiomnx JieTajibHoro 
3({)(J)eKTa: nacTb hx norndaeT, a nacTb Hcnojib3yeT b KanecTBe xo3BHHa Apyrnx acHBOTHbix 
(Haas, 2000). 

Kijoneebie cnoea : TpeMaTOAbi, MeTauepKapun Echinostoma caproni , BbDKHBaeMocTb, 
Biomphalaria , mojijiiockh. 


UepKapMM po/ta Echinostoma MoryT MHUMCTMpoBaTbCH b pa3HBix BMA,ax 
6pK3XOHOrMX M £ByXCTBOpHaTbIX MOJIJIIOCKOB, AipyrHX 6ecn03B0H0MHBIX, a TaK- 
yKQ b rojiOBacTMKax jiarymeK, npecHOBOAHbix pti6ax m jx a>Ke nnflBKax (Haas, 
2000). B jiaOopaTopHBix ycjioBM^x otmchcho mx MHUMCTMpoBaHMe b cjim3m, o 6- 
pa30BaHHOM MOJiJiiocKaMM, a b ycjiOBM5ix in vitro — b KyconKax TKaHen yjiMTOK 
(Beaver, 1937; Stein, Bash, 1977; Fried, Bennet, 1979; Christensen, 1980; An¬ 
derson, Fried, 1987; Haas, 2000). MneKO He bo Bcex cjiyna^x HHu,HCTHpoBaHHe 

JIHHHHOK npMBOAIMT K HOpMaJIBHOMy pa3BMTMK) MeTaiJ,epKapMM H (j)OpMMpOBa- 
HHK3 MHBa3MOHHOM MapHTBI, OAHaKO, npMBeA,eHHBie CBeA,eHH5I CBMA,eTeJlbCTBy- 
K3T O IUMpOTe Kpyra O&LeKTOB, B KOTOpbIX OHO B03MO/KHO. 

B HacTo^iiteM pa6oTe OKcnepHMeHTajibHO M3yneHBi noejie,ACTBH5i MHBa3MM 
MeTauepKapM^MH Echinostoma caproni jx Jin mojijiiockob po/ta Biomphalaria , 
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ABJIfllOmHXCfl B npnpo^e KaK nepBBIMH, TaK H BTOpblMH npOMe>KyTOHHBIMH xo- 
3fleBaMH 3Toro cocajibiimKa. Bonee toto, ecTb ^aHHBie o choco6hocth uepxa- 

pHH 3XHHOCTOM HHUHCTHpOBaTbCfl B 3apa)KeHHbIX MOJIJHOCKaX JX O 3MHCCHH (Ha- 

seeb, Eveland, 2000). O xapaKTepe pa3BHTH5i HH^panonyji^uHH napTeHHT Echi- 
nostoma caproni onySjiHKOBaHO 6ojibiuoe KOJinnecTBO pa6oT (Reddy, Fried, 
1996; Ataev et al., 1997; ATaeB n ap., 2005, 2007, h jxp.). ropa3£0 MeHbine 

HMeeTC n HH4)OpMaUHH O 6hOJIOTHH H nOBe/teHHH c4>OpMHpOBaHHbIX hmh uepxa- 
pnn (Haas, 2000). M coBceM CKy^HbiMH CBe/teHHflMH Mbi pacnonaraeM o pa3BH- 
thh MeTauepKapHH h hx bjihahhh Ha opraHH3M 3apa>KeHHoro MOJiJiiocKa (Fried, 
Huffman, 1996; Reddy, Fried, 1996; Haseeb, Eveland, 2000). 

noBO^OM £jw npoBe^emni ^aHHoro nccjie^OBaHHH jiBHJiacb HH4>opMaumi 06 
oraocHTejibHO kopotkom BpeMeHH >kh3hh 6noM4>ajnipHH nocne 3apa)KeHHn nap- 
TeHHTaMH E. caproni. B jia6opaTopHbix ycjiOBHJix y>Ke nepe3 1—3 He,ztejin nocjie 
Hanajia 3 mhcchh uepKapnn HaGmo^ajiacb MaccoBan rn6ejib mojijhockob. Yhh- 
TbiBa^i npojiOHrHpOBaHHbin xapaKTep pa3BHTH5i HH4>panonyjniUHH napTeHHT 
3 t oro BH/ta (ATaeB h #p., 2005), 6buio BbicKa3aHO npeztnojio^eHHe, hto npnnn- 

HOH 3TOTO 4^HOMeHa 5IBJI5ieTC5I naTOTeHHOCTb MeTauepKapHH £JHI yjIHTOK. 


MATEPHAJ 1 M METO/JMKA 

3KcnepnMeHTajibHa5i nacTb pa6oTbi 6buia BbinojiHeHa b Jla6opaTopHH 6ho- 
JIOTHH HCHBOTHbIX ncpneHbflHCKOTO yHHBepCHTCTa (CbpaHUra). 06l>eKTOM HC- 
cjie,ztOBaHH^ cTajiH TpeMaTOAki Echinostoma caproni , KOTopbiMH 3KcnepnMeH- 
TajibHO 3apa>KajiH 2 BH^a po,zta Biomphalaria — B. glabrata w B. pfeifferi (o6a 
hbji5hotc^ npupo^HbiMH xo3*ieBaMH E. caproni). 

AKBapHyMbi Ha BpeMfl 3KcnepHMeHTa 6buiH noMemeHbi b xjia^oTepMOCTaT 
(TeMnepaTypa 26 °C, 4 ) OTope>KHM 12:12). Bo,na b aKBapnyMax c B. glabrata 
aapupoBajiacb. Bee mojijik)ckh OKe^HeBHO nojiynajin KopM (cymeHbie jincTbfl 
canaTa); BO^a CMeH^jiaeb Ka>K£bie 4 £Hfl. AKBapHyMbi npocMaTpHBajiH e>Ke- 
^HeBHO. HorH6iiiHx yjiHTOK BCKpbiBajiH jx jih no^cneTa KOJinnecTBa aKKyMyjin- 
poBaHHbix hmh MeTaqepKapnn h aHajiH3a pa3BHTH*i HH4>panonyji5iuHH napTe¬ 
HHT (/uni 3apa^ceHHbix oco6en). 

Cxcmu oiibima. Jfnn 3KcnepHMeHTa 6buin OToSpaHbi 50 mojijhockob Biompha¬ 
laria glabrata (/tnaMeTp paKOBHHbi 10—12 mm) h 200 mojijhockob B. pfeifferi 
(^naMeTp paKOBHHbi 6—8 mm). Bee 3 th mojijhockh 6buin 3apa>KeHbi E. caproni 
b o^hh jxQRh: b nepBOM cjiynae £03a 3apanceHHJi cocTaBiuia 9 MHpauH^neB, bo 

BTOpOM - 3 MHpaUH^HH. B ^ajIbHeHUieM 3apanceHHbie yjIHTKH B 3aBHCHMOCTH 

ot ycjiOBHH cocTaBHjin cjie,ztyioiHHe cepnn onbiTOB. 

Cepna 1: 50 3apa>KeHHbix mojijhockob B. glabrata co^epHcajiHCb b 8-jimpo- 
bom aKBapnyMe. 

Cepmi2: 50 3apa>KeHHbix mojijhockob B. pfeifferi eo#ep)KajiHCb b 5-JiHTpo- 
bom aKBapnyMe. 

Cepna 3: 50 3apa>KeHHbix mojijhockob B. pfeifferi 6buin noMeineHbi b 5-jiht- 
poBbiii aKBapnyM c nepno^HnecKH (Ka>K£bie 1—3 n b TeneHne CBeraoro BpeMe¬ 
HH cyTOK) 4>njibTpyeMOH bo^oh jx. jih CHHHceHHH KOHueHTpaunn uepKapnn B aK- 
BapnyMe. 

Cepnn 4 h 5: 50 3apanceHHbix mojijhockob B. pfeifferi (cepmi 4) co£ep)Ka- 
jincb b TeneHne onbiTa b 10-jihtpobom aKBapnyMe coBMecTHO c 50 He3apa>KeH- 
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hbimh MOjiJiiocKaMH toto xce BH^a h cxo^Horo pa3Mepa (cepHA 5). He3apa>KeH- 
Hbie oco6h 6biah npH3BaHbi cbirpaTb pout dHOAornnecKoro c|)HAbTpa — b3atb 
H a cedA nacTb uepKapnii. 

B KanecTBe kohtpoabhbix 6buiH Hcnojib30BaHbi 50 He3apa>KeHHbix moa- 
jhockob B. glabmta (cepHA 6) h 50 He3apa>KeHHbix mojijhockob B. pfeifferi (ce¬ 
pHA 7), nOMemeHHbIX COOTBeTCTBeHHO B 8“ H 5-JlHTpOBbIH aKBapHyMbl. 

M3yHeHHe MeTauepKapHH npoBOAHAoeb xax Ha >khbom MaTepnane, nojiyneH- 
hom Henocpe^CTBeHHO b npouecce bckpbitha mojijhockob, Tax h Ha TOTajibHbix 
h rHCTOJiorHHecKHx npenapaTax, npnroTOBjieHHbix H3 (J)HKCHpoBaHHoro b acha- 
kocth By3Ha MaTepnajia. ToTajibHbie npenapa™ OKpauiHBajiHCb KapMHHOM. 
riapacjjHHOBbie cpe3bi toaiuhhoh 5 mkm OKpauiHBajiHCb reMaTOKCHAHHOM 3p- 
jiHxa c nocjieAyiomeH noAKpacKOH boahbim pacTBopoM 303HHa. 

riepeA (j)HKcau,HeH j\jm C3M MaTepnaji npoMbraaACA b pacTBope BepHHHa. 
B KanecTBe (jjHKcaTopa npHMeHAACA 3%-hbih rjiioTapajib^ern^ Ha 0.1 M (})oc- 
(jjaraoM 6ycj)epe. flpenapaTbi H3yHajincb Ha MHKpocKone «ISI super III—A». 


PE3YJlbTATbI 

06biHHO uepxapHH Echinostoma caproni BHeApflfOTCA b tkbhh mojijhockob 
HenOCpe^CTBCHHO H3 MaHTHHHOH nOJIOCTH. JlHHIb OTAeJlbHbie AHHHHKH npOHH- 
KaiOT B MOJIJHOCKa Hepe3 nOKpOBbl MaHTHHHOrO BOpOTHHHKa. M y>K COBCeM peA- 
kh (bo Bcex OTMeueHHbix CAynaAx 6e3ycneniHbi) nonbiTKH npoHHKHOBeHHA ne- 
pe3 noKpoBbi rojioBbi hjih Horn. B MaHTHHHOH nojioc™ Gojibhimhctbo uepxa- 
pHH ycrpeMAAeTCA BTAydb nojioc™ h AaAee uepe3 BbiAejiHTejibHyio nopy 
MHrpupyioT b noHKy, OTKy^a uepc3 peHonepHKapAHajibHoe oTBepcrae npoHH- 
xaioT b nojiocTb nepuKapAHH. ripn 3tom nacTb uepKapnii HHUHCTHpyeTCA no 
nyra — b oOjiacTH noHKH, ho name ohh aoxoaat ao nepHKapAnaAbHOH no- 
JIOCTH. 

ripH dOABHIOM CKOnAeHHH UepKapHH B MaHTHHHOH nOAOCTH MHOTHe H3 HHX 
npoHHKaioT b MaHTHio hah Aop3aAbHyio uacTb TeAa MOAAiocKa. IJepKapHH 
(pnc. 1, A) npopbmaiOT anHTeAHH h 3aTeM c noMombio pe3KHX coKpameHHH 
npOTHCKHBaiOT CBOe TeAO. npH 3TOM XBOCT OTdpaCBIBaCTCA (pnc. 1,5; 2, E) H 
OCTaeTCA CHapy^CH. HpOAOAACHTeABHOCTb HHUHCTHpOBaHHA UepKapHH, KaK npa- 
bhjio, 3aHHMaeT He doAee 4 h nocAe bhcapchha b MOAAiocKa. 

B npouecce hhuhcthpobahha tcao ahhhhkh chabho crndaeTCA Ha BeHTpa- 
AbHyio CTopoHy (pnc. 1,5), a 3aTeM 3a cneT (JjyHKUHOHHpoBaHHA mhotohhcach- 
HblX AHCTOreHHbIX >KeAe3 dbICTpO OACBaeTCA TpeXCAOHHOH CTyAeHHCTOH odo- 

aohkoh (Irvin, Fried, 1990; Krejci, Fried, 1994; Fried, Huffman, 1996). B Aanb- 
HeumeM noBepxHOCTb MeTauepKapHH noKpbmaeTCA coeAHHHTeAbHOTKaHHOH 
Kancynou, o6pa30BaHHOH 3a cneT oceuaioiunx Ha Hee aMedouHTOB. TaKHe xan- 
cyAbi MoryT dbiTb AOCTaTOHHO moiuhbimh h 3aHacTyio CKpenAAioT CKonAeHHA 
UHCT B eAHHblH KOHTAOMepaT (pHC. 1, 73. MeTauepKapHH odbIHHO OKpyTAOH 
(])OpMbI, HeCKOAbKO CnAIOIUeHBI B AOpCO-BeHTpaAbHOM HanpaBAeHHH. Hx Aua- 

Meyp cocTaBAAeT 155 ± 1.9 mkm (n = 100). BHanaAe MeTauepKapHH oKpyAceHbi 

np03paHHOH odOAOHKOH, a Hepe3 HeACAIO (BpeMA AOCTH)KeHHA HHBa3HOHHOCTH) 
OHa CTaHOBHTCA MaTOBOH. MeTauepKapHH COXpaHAIOT HHBa3HOHHOCTb 6oAee 
MecAua. Hepe3 50 Auen nocAe HHUHCTHpoBaHHA HaHHHaeTCA rndeAb ahhhhok. 
Fix pa3Mepbi yMeHbmaiOTCA BABoe, noBepxHOCTb CTaHOBHTCA HepoBHOH. 3 th 
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Phc. 1. CKaHupyromne ^oTorpacfiHH uepKapnh (A,B) h MeTauepKapufi (5, 1~) Echinostoma caproni. 
k Kancyjia, o6pa30BaHHaa BOKpyr MCTaucpKapim 3a cmct occaaiomux Ha nx noBcpxwocTb aMc6omrroB, .v — 

XBOCT. 

Fig. 1. SEM photos of Echinostoma caproni cercariae (A, E) and metacercariae ( B, f). 


^aHHbic npoTHBopcnaT pc3yjibTaTaM KpucTCHCCHa (Christensen, 1980), koto- 
pblfi OnpettCJIHJI CpOK >KH3HH MCTatlCpKapHH B 4 MCC. 

B pc^KHX cjiynaflx yuaBanocb HaOjnoAaTb SKcnncTHpoBaHHc oxztcjibHbix 
MCTauepKapHH b MOJunocKax. O^HaKO 3 th «MapnTbi» 3aMCTHO OTJiHHajiHCb no 
CBOCH OKpaCKC H MOpcJjOJlOrHH OT pa3BHBaiomHXCa B AC^HHHTHBHOM X03AHHC 

h tta>KC b cjiynac nocncaytomcro nona^arntfl b nocncaHcro 6 bijih HccnocoOHbi 
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Phc. 2. MHUHCTupoBaHHe uepKapnn Echinostoma cciproni b mojijifockc Biompiudaria glabrcitci. 

A - rHCTOJIOrHHCCKHH CpC3 HCpC3 nOJIOCTb nCpHKapJIHH (//). CTpCJIKOH OTMCHCH XBOCT UCpKapHH, OT6pOIUCH- 

HbIM ncpc/l HHUHCTHpOBaHHCM. t> - HaMaJIO (j)OpMHpOBaHHfl MCTaUCpKapHH IlOZl MaHTHHHbIM 3nHTCJlHCM MOJ1- 

JIK)CKa. 

Fig. 2. Encystation of Echinostoma caproni cercaria in mollusc host Biompiudaria glabrata. 


3aBepiunTE> cBoe pa3BHTHe. BepoHTHo, oTMeneHHbie cjiyuan mojkho paccMaT- 
pHBaTB KaK npoHBjieHHe uereHepaunn MeTauepKapHH, TaK KaK hjih mhothx bh- 
aOB 3XHHOCTOMaTHfl Heo6xOflHMbI OnpefleJieHHbie yCJIOBHfl 3KCUHCTHpOBaHHfl 
(Haas, 2000). 3to He TOjibKO TeMnepaTypHbie, MexaHnnecKne, ocmothhcckhc, 
XHMunecKHe h npoHne xapaKTepHCTHKH OKpy^KaiomeH cpeabi, Bbi3biBaiomHe 
naccHBHoe pa3pyuieHHe o6ojiohkh MeTauepKapHH. J\nsi puaa bhuob noKa3aHa 
aKTHBHafl poub KDBeHHJIbHOH MapHTbl, pa3pyUiaK>meH H3HyTpH UHCTy CKOOpaH- 
HHpOBaHHblMH UBHJKCHHflMH TCJia H npHCOCOK H OCOGbIMH 3H3HM3MH. EoJiee 

toto nouo6Hoe noBeueHne peryjinpyeTCfl peuenTopaMH (Sukhdeo, Mettrick, 
1987, h up.)' 

BbiotcmaeMocmb ouoMcftajiMpuu npu «ccimo lapajicenuu». FlepBbiH mojijhock 
B. glabrata (cepna 1) norn6 Ha 24-h aeHb nocjie 3apa>KeHHfl (n. 3.). npHMepHO 
uo 30-ro uhh n. 3. OTMenajiHCb Jinrnb eaHHHHHbie cuynan rnSejiH yjiHTOK, ho 3a- 
TeM hx CMepTHocTb 3aMeTHo ycHJiHJiacb h npHMepHO c 40-ro UHfl n. 3. npHHHjia 
MaccoBbiH xapaKTep (pnc. 3). MaKCHMaubHau npouojuKHTejibHOCTb Bbi>KHBaHHa 
3apax<eHHbix mojijhockob B. glabrata cocTaBHjia 72 aha. npn stom 50 % yjin- 
tok norn6jiH uepe3 48 uhch n. 3. Cpeun mojijhockob B. glabrata KOHTpojibHOH 
rpynnbi (cepna 6) 6buio 3aperHCTpHpoB3Ho Bcero Jinuib 2 cjiynau rn6ejiH (4 %): 
nepe3 49 h 60 uhch c Hauajia onbiTa. 

PnGejib mojijhockob B. pfeifferi cepnn 2 ct3Hobhtcu 33MCThoh uepe3 3 Heue- 
jih n. 3. (HauaJio smhcchh uepKapnfi), a npHMepHO k 4 hcucjihm n. 3. npHHHMaeT 
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Phc. 3. Bbi^cHBaeMOCTb mojtjthdckob Biomphalcirici pfeifferi h B. glabrata b ycjiOBHax 3apa>xeHHfl 

ixepKapHHMH Echinostomci cciproni. 

XapaKTCpHCTHKa ccpHH (7— 6) b pa3acjic «MaTcpHajr h MCToaHKa». 

Fig. 3. Survival of mollusc hosts Biomphalcirici pfeifferi and B. glcibrcitci infested with Echinostomci 
cciproni cercariae (see characteristics of series 1—6 in Material and methods). 

MaccoBbiH xapaKTep (pnc. 3). IIocjieuHHH mojijiiock b otoh cepHH norn6 uepe3 
38 uHen n. 3. B kohtpojibhoh rpynne (cepHH 7) 3a Bee BpeMH 3KcnepHMeHTa no- 
th6jio tojibko 5 oco6en (10 %). 

KpuBtie BBDKHBaeMocra 3apa>KeHHbix mojijiiockob B. pfeifferi , ujih KOTopbix 
pa3HbiMH cnocoOaMH cHnacajiacb KOHueHTpaunn uepKapHH (cepnn 3, 4), OKa3a- 
jiHCb cxouhbi MQTKjxy co6oh h kphboh BbDKHBaeMOcra He3apa>KeHHbix napTeHH- 
TaMH MOJIJIIOCKOB (cepHH 5). flpH 3TOM MaKCHMaJIbHaH npO^OJDKHTeJlbHOCTb 
HCH3HH BO Bcex TpeX CepHHX COCTaBHJia OKOJIO JIB yx MeCHUeB (pHC. 3). Pa3JIHHHH 
MOKjty KpHBbiMH cepHH 3 h 4 Ha ypoBHe L 50 hocht HenpHHUHnnaJibHbiH xapaK¬ 
Tep. Ecjih mojijiiockh cepHH 4 uocthtjih 3toto ypoBHH nepe3 33 UHH n. 3., TO 
npeACTaBHTejiH cepnn 3 — nepe3 39 uHen n. 3 ., a cepHH 5 (He3apa>KeHHbie nap- 
TeHHTaMH yjiHTKH) — uepe3 37 uhch n. 3 . CjieuoBaTejibHo, aHajiH3 KpHBbix bbi- 
^(HBaeMOCTH 6noM(})aji^pHH nouTBepunji npeunojio>KeHHe o naToreHHOM bo 3- 
AencTBHH Ha hhx co CTopoHbi MeTauepKapHH Echinostomci caproni. 

OdKinopbi, onpedejifuoujue KOJiunecmeo AtemauepKapuu. nornOiiiHe b xoue 
OKcnepHMeHTOB yjiHTKH 6biJiH BCKpbiTbi ujih noucueTa MeTauepKapHH. Bbmc- 
HHJlOCb, HTO MOJIJIIOCKH pa3HbIX BH^OB 3aMCTHO OTJIHHaiOTCH no Cn 0 C 06 H 0 CTH 
«HaKanjiHBaTb» MeTauepKapHH. MaKCHMajibHoe KOJinnecTBO MeTauepKapHH, 
o6Hapy>KeHHoe b Biomphalaria pfeifferi (unaMeTp paKOBHHbi 7.5 mm), cocTaBH- 
jio 1 585 uhct, a b B. glabrata (unaMeTp paKOBHHbi 1 4.8 mm) — 5850 uhct. Eiue 
3aMe™ee pa3JiHHne Me>Kuy MOJiJiiocKaMH pa3Hbix bhaob npn cpaBHeHHH cpeu- 
hhx 3HaneHHH HHCJieHHocTH MeTauepKapHH Ha MOMeHT rnOejiH yjiHTOK: 
1 36 ± 28 (n = 60) ujih Biomphalaria pfeifferi h 2398 ± 426 (n = 36) ujih B . glab¬ 
rata. 

Me)KBHuoBoe pa3JiHHne npocjie>KHBaeTCH h npn aHajiH3C AHHaMHKH aKKyMy- 
jihuhh MeTauepKapHH. CjieuyeT otmcthtb, hto kojihhoctbo MeTauepKapHH mo- 
tkqt 3HaHHTejibHO pa3JiHHaTbCH ua>Ke Me^uy yjiHTKaMH oahoh cepnn, norn6- 
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Phc. 4. J^HHaMHKa aKKyMynflmm MeTauepKapHH Echinostoma caproni (MaKCHMajibHbie 3HaueHH5i) 
MOJiJTHDCKaMH Biomphalaria pfeifferi (cepHH 2 — 5) h B. glabrata (cepna 1). 

XapaKTcpHCTHKa ccpnii b pa3/icjic «MaTcpnaji h MCToaiuca)). 

Fig. 4. Dynamics of the Echinostoma caproni metacercariae accumulation (maximum values) in 
mollusc hosts Biomphalaria pfeifferi (series 2—5) and B. glabrata (series 1) (see characteristics of 

series in Materials and methods). 

UIHMH B OAHH RQHb. ri03T0My FIOCTpoeHHfl Tpa(j)HKa AHHaMHKH aKKyMyjIfl- 
UHH 6bIJIH HCn0Jlb30BaHbI MaKCHMajIbHBIC 3HaneHH5I HHCJieHHOCTH UHCT CpCAH 
MOJIJIIOCKOB, norH6lIIHX B OAHH AeHh (pHC. 4). 

4epe3 Mec5iu n. 3. kojihhcctbo MeTauepKapHH b MOJunocKax Bcex cepHH 
UOCTHraeT HecKOJiBKHx coTeH. MaKCHMajibHoe hx hhcjio (700 uhct) OTMeneHO 
b B. glabrata. J\nn B. pfeifferi oho cocTaBHJio ot 250 (cep™ 5) ao 500 uhct 
(cep™ 4). B uajibHefimeM Me>KBHAOBoe pa3JiHHHe no 3TOMy napaMCTpy yenjiH- 
BaeTCfl. ripHHCM, eejiH a™ B. glabrata xapaKTepHO nocTonHHoe B03pacTaHHe 
KOJiHnecTBa MeTauepKapHH (MaKCHMajibHoe 3HaneHHe 3aperHCTpnpoBaHO Ha 
65-h ueHb n. 3. — 5850 uhct), to mojijhockh B. pfeifferi Bbimjm Ha MaKCHMajib- 
HbiH ypoBeHb 3apa>KeHHOCTH y>Ke Ha 45-h achb n. 3. (1100, 1580, 1050 uhct co- 
OTBeTCTBeHHo Run cepHH 3, 4, 5). OuHaKo k KOHuy 3KcnepHMeHTa MaKCH¬ 
MajibHoe HHCJIO MeTauepKapHH B 3THX yjIHTKaX COCTaBHJIO CXOAHbie BeJIHHHHbl 

(630, 610, 820 uhct cootbctctbchho a™ cepHH 3, 4, 5). 

,/JaHHbie o MaKCHMajibHOM KOJinnecTBe MeTauepKapHH b MOJunocKax pa3Hbix 
cepHH noKa3bmaiOT, hto aocthtkchhc 3thx noKa3aTejieii He CTporo Koppejinpy- 
eT co BpeMeHeM, npomeAuiHM nocne Hanajia 3KcnepHMeHTa. J\nn npoBepKH 
3Toro BbiBoua 6bui BbinojiHeH perpeecHOHHbiH aHajiH3 3aBHCHMOCTH Me>Kuy 
BpeMeHeM, npomeAiHHM e Hanajia HHBa3HH yjiHTOK (aHajiH3HpoBajiHCb tojibko 
cepHH 1, 2 H 5), H KOJIHHeCTBOM aKKyMyjIHpOBaHHbIX HMH MeTauepKapHH (u™ 
onpeAejieHHH AOCTOBepHOCTH annpoKCHMauHH bo Bcex ejiynajix npHMe™jien 
oOiuenpHHflTbiH annapaT AHcnepcHOHHoro aHajiH3a). Pe3yjibTaTbi perpeecnoH- 
hoto aHajiH3a noKa3ajin AOCTOBepHoe yBejinneHne KOJinnecTBa MeTauepKapHH b 
TeneHHe 3KcnepHMeHTa bo Bcex rpynnax (pne. 5, A — B). 

HecMOTp^ Ha ao CTaTOHHO BbicoKne 3HaneHH5i nojiyneHHbix K03(j)(j)HUHeH- 
tob, OTMenajiHCb ejiynan, KorAa hhcjio uhct Ha momcht rnGejin MOJiJiiocKa 3a- 
MeTHO OTCTaBajio ot o>KHAaeMoro. B KanecTBe (JiaKTopoB, enocoOHbix CHH>KaTb 
ypoBeHb hx aKKyMyji^uHH, 6bijih paecMOTpeHbi oOiuafl hhcjichhoctb HH(|)pano- 
nyjiauHH napTeHHT h pa3Mep MOJiJiiocKa. 

J\nn B. glabrata 3aBHCHMOCTb cooraomeH™ «KOJiHnecTBO MeTauepKapHH / 
HHCJieHHOCTb HH(})panonyjiHUHH» napTeHHT OKa3ajiacb AOCTOBepHOH Ha 5%-hom 
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A 



/3,hh nocne 3apa>KeHHH 

Y =-2533.731 + 112.433*X; 

R 2 = 0.7B; r = 0.88. p < 0.001. n = 36 


B 

« 1200 


S 1000 



/Jhh nocne 3apaxceHHii 
Y = -399.527 + 22.504*X; 

R 2 = 0.60; r = 0.78. p < 0.001. n = 29 


M 



flnaMeTp paKOBHHti Mojuiiocica (mm) 
Y = -3406.266 + 409.531*X; 

R 2 = 0.12; r = 0.34. p = 0.04. n = 36 


E 



/3,hh nocne 3apa>KeHHx 
Y =-214.151 + 11.354*X; 

R 2 = 0.29; r = 0.54. p < 0.0001. n = 60 


r 



HucjieHHOCTb HH(J)panonyjiiiuHH napTeHHT 
Y = 66.562 + 3.338*X; 

R 2 = 0.20; r = 0.45. p < 0.05. n = 29 


E 



flnaMeTp paKOBHHbi MOJiJiiocKa (mm) 

Y = 906.471 + 208.846*X; 

R 2 = 0.16; r - 0.41. p = 0.03. n = 29 


Piic. 5. 3Mnnpn i iecKHe AaHHbie n TeopcTHnecKafl jiiihim perpeccun 3aBHCHMOCTii: MOKjjy kojihmc- 
ctbom MCTanepKapiiH Echinostoma caproni (X) b MOJunocKax Biomphalarici glabrata (A) n B. pfeif- 
feri cepiin 2 (E) it cepmi 5 ( B ) n bpcmchcm nocne hhbq3hh (F); MOK/jy kojihmcctbom MeTanepKapnn 
Echinostoma caproni (X) n MHCJieHHocTbio HHcjipanonyjunnni napTCHHT b MOJiJUOCKax Biomphalaria 
glabrata ( Y) (7"); MCHgjy kojihmcctbom MCTanepKapnn Echinostoma caproni (X) n pa3MepaMH 3apa- 
>KCHHbix napTCHHTaMH mojuhockob Biomphalaria glabrata (Y) (jjy, MOK^y kojihmcctbom MeTauep- 
Kapiin Echinostoma caproni {X) h pa3MepaMH HC3apa>KCHHbix napTCHHTaMH mojijhockob Biompha¬ 
laria pfeifferi cepint 5 (^ (E). 
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ypoBHe 3HaHHMOCTH (p < 0.05, n = 29) (puc. 5, JT). Othochtcjibho HH3Kaa Kop- 
pejBnjHfl yKa3biBaeT Ha HanHHue 3aMeTHOH h3mchhhbocth KOJinnecTBa ijhct 
epe^H MOJIJIIOCKOB CO CXOAHbIM KOJlHHeCTBeHHBIM COCTaBOM HH(|)panOnyJHH4HH 

napTeHHT. /Jjhi B. pfeifferi AaHHbiii bha cbjhh OKa3ancH He^ocTOBepHBiM. 

BepOHTHO, TaKafl 3aBHCHMOCTB HOCHT KOCBeHHBIH XapaKTep. ECTb ^aHHbie o 
CnOCo6HOCTH UepKapHH HHIJHCTHpOBaTbCJI A O BblXO^a H3 MOJIJIIOCKa-X03flHHa 

(Haseeb, Eveland, 2000), ho npoijeHT TaKHx ejiynaeB hcbcjihk, nooTOMy «caMO- 
3apa>KeHHe» MeTanepKapHflMH He OKa3biBaeT 3aMe™oro bjihhhhh Ha bbdkh- 
BaeMOCTb yjiHTOK. C Apyroii CTopoHbi, 3apa^eHHe mojijhockob nepKapHflMH 
oeymecTBjnieTCfl HepaBHOMepHO. 3 to oco6chho 3aMeTHO b Hanajie nponecca 
aKKyMyjiflijHH (25 — 30 Aneii n. 3.). B to BpeMfl xa k b oahhx MOJunocKax HacHH- 
Tbmajiocb ao CTa h 6ojiee MeTanepxapnH, b Apyrnx hx kojihhcctbo He npeBbi- 
UiaJIO HeCKOJIbKHX /jeCOTKOB. 

Bo3mo>kho, k rnOejiH mojijhockob npHBOAHT He tojibko HaKonjieHHe xpHTH- 
HeCKOTO KOJIHHeCTBa IJHCT, KOTOpOe OH enOeoOeH BMeCTHTb, HO H CKOpOCTb 3TO- 
ro npouecea. MHijHCTHpoBaHHe b TeneHHe KopoTKoro BpeMeHH Aa>xe Heexojib- 
KHX ^eCflTKOB JIHHHHOK MO>KeT npHBCCTH K JieTaJIbHOMy HCXOAy, HeCMOTpH Ha 
to hto noTeHUHajibHaji napa3HToeMKOCTb Mojunoexa eme He HcnepnaHa. 

B xanecTBe Apyroro t^axTopa, BJiwnomero Ha ypoBeHb HaxonJieHHJi MeTa- 
nepxapHH, 6biJi paccMOTpeH pa3Mep (AnaMeTp paKOBHHbi) MOJunocxa-xo35iHHa. 
BbmcHHJiocb, hto AJifl B. glabrata Taxaa: cbjhb cTaTHCTHHecKH aoCTOB epHa 
(pnc. 5 ,Jf). J\jin B. pfeifferi eepHH 2 cB^3b Me)KAy aHajiH3HpyeMbiMH npH3Haxa- 
mh OKa3ajiacb HeAOCTOBepHOH. 

Ee3ycjioBHO, npn TpaxTOBxe othx pe3yjibTaTOB TpeOyeTca dojibmaa octo- 
po>KHOCTb. C oahoh CTopoHbi, tot ({)aKT, hto 6ojiee xpynHbie MOJIJHOCKH 
B. glabrata no enoco6Hoera k axxyMyjnmHH ijhct 3HaHHTejibHO onepe^caiOT 
B. pfeifferi Bcex eepHH, yKa3biBaeT Ha Ba>xHOCTb pa3MepHoro (JiaxTopa. flp hct- 
BHTejibHO, y 6ojiee KpynHbix yjiHTOK 6ojibine OHepreTHHeexHx h npocTpaHCT- 
BeHHbix pecypcoB (b nacTHOcra 6ojibiue odneM nepnxapAHfl, ABJiaiomerocfl 
ochobhbim MecTOM KOHijeHTpaijHH MeTanepxapHH Echinostoma caproni ). Coot- 
BeTCTBeHHO b ycjiOBHHx nocTeneHHoro HaKorniemw ijhct mojijhockh Oojibuihx 
pa3MepoB cnocoOHbi npn npoHHx paBHbix yejiOBrax BbiAep>xaTb 6ojiee bbico- 
xyK) HHTeHCHBHOCTb HHBa3HH. Oahbko, Kax OTMeHajiocb, nocTynjieHHe HHCT 
hocht HepaBHOMepHbiH xapaKTep. KpoMe toto, paHee 6biJia noKa3aHa npjiMafl 
3aBHCHMOCTb Me>KAy AHaMeTpOM MOJIJHOCKa H HHCJieHHOCTbK) oOHTaiOIAHX B 

HeM napTeHHT (ATaeB h AP-, 2005). Ohcbhaho, eoBMecTHoe bo3aohctbhc Ha op- 
raHH3M xo3«HHa co CTopoHbi 6ojibinero nnejia peAnn h MHoroHncjieHHbix MeTa- 
nepKapHH Tax)xe yexopseT raSejib xo3HHHa. 

B nojib3y AaHHoro npeAnojiO)xeHHfl roBop^T nojio)KHTejibHbie pe3yjibTa- 
Tbi perpeccHOHHoro aHajiH3a, BbinojiHeHHoro rim B. pfeifferi eepHH 5 (He3a- 


Fig. 5. Correlation (raw data and regression line) between the number of the Echinostoma caproni 
metacercaria (X) in mollusc hosts Biomphalaria glabrata (A) and B. pfeifferi of 2nd (E) and 5th (B) 
series and time after invasion (V); between the number of the Echinostoma caproni metacercariae 
(X) and abundance of the infrapopulation of partenites in mollusc host Biomphalaria glabrata (Y) 
(/"); between the number of the Echinostoma caproni metacercariae (X) and size of the mollusc hosts 
Biomphalaria glabrata infested with parthenitae ( Y) {Jf)\ between the number of the Echinostoma 
caproni metacercariae (X) and size of the molluscs Biomphalaria pfeifferi of 5th series noninfested 

with parthenitae ( Y) (E). 
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pa^ceHHtix napTeHHTaMH h npn3BaHHbix npnBjiexaTb uepxapHH, 3MHTHpoBaH- 
hbix 6H0M(j)aji)ipH^MH cepnn 4). 3aBHCHM0CTB «K0JiHHecTB0 MeTauepxapHH / 
AHaMeTp paKOBHHBi» onncbiBaeTcn am yjiHTOK cepHH 5 ypaBHeHHeM jiHHeii- 
hoh perpeccHH (pnc. 5, E ). 


OBCy>KAEHHE 

IlaroreHHOCTB MeTanepxapHH MHorax TpeMaTOA am xo3HHHa OTMeneHa 
AaBHo. Bonee Toro b HexoTopbix ejiynajix OHa onpeAeMeTcn xa k 6onee chjib- 
hbih cjiaxTop, «neM Bjirnmne, OKa3biBaeMoe napTeHHTaMH Ha nepBoro npoMe>xy- 
TOHHOTO HJIH MapHTOH Ha AG(f)HHHTHBHOTO X03HHHa TpeMaTOA TOTO >Ke CaMOTO 

BHAa» (THHeuHHCKa^, 1968, c. 168). B 6ojibniHHCTBe pa6oT paecMaTpnBaiOTCii 

MeTauepKapHH TpeMaTOA, BTOpbIM npOMe>XyTOHHbIM X035IHH0M KOTOpbIX HB- 
jhhotcji He mojijhockh, a npeACTaBHTejm Apyrnx TaxcoHOB )khbothbix, npe>K- 
Ae Bcero, pbi6bi, hto o6i>5icH5ieTCJi OKOHOMHnecxHM 3HaneHHeM nocjieAHHx. 
B HacTHocra 6bum nojiyneHbi MHoronHCJieHHbie CBeACHHH o naToreHHOCTH Me- 
Tauepxapnn ceM. Diplostomatidae (Fuhrmann, 1916; Szidat, 1924; Timmerman, 
1936; JlflHMaH, CaAxoBcxaji, 1952; Erasmus, 1959; UIhthh, 1993, h AP-)- 

Ebijm Tax^ce onncaHbi nocjieACTBHH 3 apa>xeHmi MeTauepxapmiMH aM{j)n6HH 
(Fried, Huffman, 1996) h pa3JiHHHbix 6ecno3BOHOHHbix: paxoo6pa3Hbix (Stun- 
kard, 1957), HacexoMbix, nn^Box (Ahoxhh, 1966, THHeaHHCxa^, 1968) h moji- 
jhockob. B to >xe BpeM5i b 6ojibuiHHCTBe pa6oT, nocBniueHHbix MeTauepxapHHM, 
Bonpoc o xapaxTepe hx B3aHMOOTHomeHHH c xo3hhhom boo6iuc He paccMaTpn- 
BaeTC5i (CyAapnxoB h AP-, 2002). 

B pe3yjibTaTe npoBeAeHHoro H3yneHH5i bobaohctbhji, oxa3bmaeMoro MeTa- 
nepxapmiMH Echinostoma caproni Ha 6noM(j)ajnipHH, 6buio ycTaHOBJieHO, hto 
HMeHHO HaxonjieHHe MOJimocxaMH (xax 3apa>xeHHbiMH, Tax h He3apa>xeHHbiMH) 
KpHTHHeCKOTO KOJIHHeCTBa U.HCT npHBOAHT X rnSeJIH yjiHTOK. npH 3TOM ypo- 
BeHb HHTeHCHBHOCTH HHBa3HH MeTaijepKapHJIMH, AOCTH>KeHHe KOTOpOTO Bbl- 
3bmaeT jieTajibHbiii ocjxjieKT, 3aBHCHT ot mhothx (jjaxTopoB: pa3MepoB h - 
3HOJiorHHecKoro coctouhhh xo3^HHa, AHHaMHKH ero 3apa>xeHH5i uepxapmiMH 
h np. 

Pa3Mepbi MOJiJuocKa. Cpa3y otmcthm, hto 3XHH0CT0MHbie uepxapnH MoryT 
npoHHxaTb b mojijhockob jik)6oto pa3Mepa h B03pacTa. HanpnMep, jihhhhkh 
E. trivolvis ycneniHO 3apa)xaiOT HOBopo>xAeHHbix Biomphalaria glabrata (ah a- 
MeTp paxoBHHbi 0.7—1.0 mm), xoth 3to Bbi3bmaeT noBbimeHHyio CMepraocTb 
yjiHTox (Fried et al., 1995). 

OneHb HHTepecHa^ eepmi 3xcnepHMeHTOB no 3apa>xeHHio mojijhockob 
B. glabrata uepxapmiMH Echinostoma liei (syn. E. caproni) 6buia ocymecTBjie- 
Ha KypncoM h BappeHOM (Kuris, Warren, 1980). Ohh nepBbiMH o6pa™jm bhh- 
MaHHe Ha peajibHocTb yrpo3bi am >kh3hh mojijhockob co CTopoHbi MeTauepxa- 
pHH h Aa>xe npeAJio^cHjm ncnojib30BaTb AaHHbin (JiaxTop b npoBeAOHHH 6hojio- 
THHecxoro xoHTpojm 3a hhcjichhoctbio 6noM(jiajHipHH, MHorne H3 xoTopbix 
^bjhhotch npnpoAHbiMH xo35ieBaMH HIHCT030M, onacHbix am nejioBexa. 

3th aBTopbi Hcnojib30Bajin cxeMy oxcnepnMeHTOB Hecxojibxo OTjiHHHyio ot 
H amen. B Hauinx onbiTax mojijhockh 3apa>xajincb uepxapmiMH cnoHTaHHO, h 
mm npaxTHHecxH He BMemHBajincb hh b AHHaMnxy 3 toto npouecca, hh b kojih- 
necTBeHHbie ero xapaxTepncTHXH. Tojibko b HexoTopbix onbiTax, Hcnojib3y)i 
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MexaHHHecKyio hjih OHOJiorHHecKyio (jjHjibTpauHio, nbrrajincb chh3htb kohuch- 
TpauHio uepKapHH b aKBapnyMax. 

B o^hom H3 cbohx 3KcnepnMeHTOB Kypne h BappeH TaK>Ke noKa3ajiH th- 
6ejib 6noMcj)ajnipHH b pe3yjiBTaTe «caM03apa>KeHH5i» uepKapuHMH hmh >xe omh- 
rapyiomHMH. B ^pyrax onbiTax 3apa>KeHHbie h He3apa>KeHHbie napTeHHTaMH 
yjlHTKH HaXO^HJIHCB B ORHOM aKBapnyMe, HO pa3£eJI5IJIHCI> nJiaCTHHaMH C MHO- 
TOHHCJieHHblMH OTBepCTHflMH pa3HOrO ^HaMeTpa. CoOTBeTCTBeHHO OT pa3Mepa 
3THX OTBepCTHH 3aBHCeJia CnOCoSHOCTB UepKapHH npOHHKaTB K He3apa)KeHHbIM 
MOJiJiiocKaM. B xo^e 3thx 3KcnepHMeHTOB 6biJia 3aperHCTpnpoBaHa rnOejib He- 
3apa)KeHHbix napTeHHTaMH yjiHTOK b pe3yjn>TaTe 3apa>xeHH5i uepKapn^MH. 
Bbijih Tax)Ke npoBe^eHbi HHTepecHbie 3KcnepnMeHTbi no 3apa>KeHHio mojijho- 
CKOB pa3HbIX pa3MepOB (j)HKCHpOBaHHbIM KOJIHHeCTBOM J1HHHHOK. 

Ha ocHOBaHHH pe3yjibTaTOB othx h pjma ^pyrnx opnrHHajibHbix 3Kcne- 
pHMeHTOB aBTOpbl npHHIJlH K BblBO^aM, nO^TBep^eHHblM HaHIHM HCCJie^O- 
BaHneM. 3 to KacaeTCs KOJinnecTBa MeTauepKapnn, aKKyMyjinpoBaHHbix 6 ho- 
M(j)aJl^pH^MH; np^MOH 3aBHCHMOCTH OTHTeJIbHOCTH BbDKHBaHHfl yjiHTOK OT HX 
pa3MepOB; HHTeHCHBHOCTH 3apa^CeHH5I UepKapH5IMH H np. K CO)KaJieHHK), B npn- 
Be^eHHon pa6oTe BbinojiHeH tojibko npe^BapHTejibHbin aHajiH3 nojiyneHHbix 
CBe^eHHH. 

Cnoeo6HOCTb 6ojiee KpynHbix mojijhockob HaKanjiHBaTb 6ojibmee kojihhc- 
ctbo uhct xoporno npocjie>KHBaeTCfl npn conocTaBJieHHH Hamnx ^aHHbix, no- 
jiyneHHbix npn H3yneHHH jiByx OnoMcjiajnipHH — Biomphalaria pfeifferi h npn- 
MepHO B^Boe 6ojiee KpynHbix B. glabrata (ecjin KOJinnecTBO uhct b B. pfeifferi 
b cpe^HeM He npeBbimajio HecKOJibKnx cotch, to b B. glabrata ^ocrarano He- 

CKOJlbKHX TbICflH). OGMCHeHHH TaKOH 3aKOHOMepHOCTH MO>KCT 6bITb HeCKOJIb- 
KO, HO OCHOBHOH npHHHHOH, BepOHTHO, JIBJHieTCJI HaJIHHHe y KpynHbIX MOJIJHO¬ 
CKOB SojibiHHx npocTpaHCTBeHHbix pecypcoB jxjik HaKonjieHHH MeTauepKapnn. 
npe^e Bcero oto 3HannTejibHO 6ojiee o&beMHaji nojiocTb nepHKap^HH, hbjhho- 
mancn ochobhbim MecTOM aKKyMyjnmnn uhct. Jl onycKaeM, hto OHepreraHe- 
CKHe B03M0)KH0CTH X03MHHa IipH 3TOM flBJHHOTCJI BTOpOCTeneHHbIMH. 

3to npe^nojio^eHHe no^TBep^aeTCH pe3yjibTaTaMH OKcnepnMeHTa no co- 
BMecTHOMy co^ep^caHHio B. pfeifferi , 3apa>xeHHbix h He3apa>KeHHbix napTeHH¬ 
TaMH. EbiJio ycTaHOBJieHo, hto KpnBbie CMepTHocTH mojijhockob o6enx rpynn 
oneHb cxoOTbi, oco6chho Ha ypoBHe L 50 . Cne^OBaTejibHo, 3apa>KeHH0CTb 6ho- 
M(j)aJHipHH napTeHHTaMH B yCJIOBHflX HHTCHCHBHOH HHBa3HH UepKapHJIMH He 
OKa3bmaeT 3HanHTejibHoro bjihahha Ha hx Bbi>KHBaeMOCTb. YnHTbiBa^ Gojibinne 
3HepreTHHecKHe 3aTpaTbi mojijhockob Ha no,zmep>KaHHe HH(j)panonyjnnjHH pe- 
JX HH, CTaHOBHTCH OHCBH^HOH OTHOCHTCJIbHaH HCHTpajIbHOCTb CO CTOpOHbl MCTa- 
uepKapHH no OTHomeHHio k othm pecypeaM. B nojib3y ototo Bbmo^a CBH^eTe- 
jibCTByeT h o6mnn aHajiH3 6hojiothh MeTauepKapnn oxnHOCTOMaTH#. 

^Kn3HeHHbiH uhkji npeACTaBHTejien ototo ceMencTBa, KaK npaBHjio, bkjho- 
naeT BToporo npoMe)KyTOHHoro xo3HHHa, xota HeKOTopbie bh^bi po^a Echino- 
chasmus eoxpaHHjin enoeo6HOCTb HHuncTnpoBaTbCfl bo BHeuiHen epe^e (Faust, 
1917; Beaver, 1937; Bearup, 1960, uht. no: FajiaKTHOHOB, /JoGpoBOJibCKHH, 
1987) no^o6HO jiHHHHKaM Faseiolidae, Notoeotylidae h Philophthalmidae (uep- 
Kapnn Pliilophthalmus rhionica BOo6me cnoco6Hbi k 3apa)KeHHio ao(|)hhhthb- 
hoto xo3^HHa, MHHyfl (})a3y a^ojiecKapHH (Thxomhpob, 1980)). 

UepKapHH ^pyrnx 3XHHOCTOMaTH,zt nona^aioT b MOJUiiocKa (He paecMaTpn- 
BaeM ^pyrnx npoMOKyTOHHbix xo3neB, HanpnMep, aHHejin^, HaeeKOMbix, aM- 
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(])h 6 hh, pti 6 h ^p.) He Bbi 3 biBafl HapymeHHH uejiocTHOcra ero noKpoBOB. Ohh 
npoHHKaiOT nepe3 nHeBMOCTOM b MaHTHimyio nonocTb mojijiiockob h TaM hh- 
UHCTHpyioTCH. HaKOHeu, TpeTbio rpynny cocTaBjnnoT HanGonee eneijHajiH3H- 
pOBaHHbie JIHHHHKH, CnOCo 6 Hbie K aKTHBHOMy npOHHKHOBeHHK) B MOJlJHOCKa 
nepe3 noKpoBbi. Tlpn btom ohh Hcnojib3yiOT ojieMeHTbi BOopy>KeHHK h ceicpeT 
cneuHajiH3HpoBaHHbix «MeTauepKapHbix ronoBHbix >xejie3» (A. A. ,3,o6poBOJib- 
ckhh, jiHHHoe coo6ineHHe). 

JIhhhhkh Echinostoma caproni , oneBH^HO, 3 aHHMaiOT npoMe>KyTOHHoe no- 
J 10 )KeHHe Me>K^y BTOpbIM H TpeTbHM THnaMH npOHHKHOBeHHK bo BToporo npo- 
Me>KyTOHHoro xo3KHHa. Hepe3 nHeBMOCTOM ohh nona^aiOT b MaHTHHHyio no- 
jiocTb, ho b Hen He HHijHCTHpyioTCK, a nepe3 Bbi^ejiHTejibHyio nopy h ^ajiee no 
peHonepnKap^HajibHOMy KaHajiy npoHHKaiOT b nonocTb nepHKap^HK, r^e h 
npeBpamaiOTCK b MeTauepKapnn. O^Haxo nacTb jihhhhok BHe^pKeTCK Heno- 
epe^CTBeHHO b noKpoBbi MaHTHHHOH nojiocTH h HHUHCTHpyeTCK b ey63nHTe- 
jinajibHOM cnoe, noHKe h np. nonbiTKH oT^ejibHbix uepKapHH npoHHKHyTb b 
MOJUHOCK a nepe3 ero Hapy^cHbie noKpoBbi OKa3biBaiOTCK y^anHbiMH tojibko npn 

neHeTpaUHH B MaHTHHHblH BOpOTHHHOK. 

Bee 3 to CBH^eTeJibCTByeT o niyGoKOH eneuHajiH 3 aijHH uepKapnn E. caproni. 
B to Kce BpeMK c^opMnpoBaHHbie hmh MeTauepKapHH eoxpaHKiOT MHorne npn- 
MHTHBHbie HepTbl. Ohh OKpy>KeHbI MOLLJHOH MHOrOCJIOHHOH 06 OJIOHKOH (yCH- 
JieHHOH COe^HHHTeJlbHOTKaHHOH KancyjIOH, C(J)OpMHpOBaHHOH 3a CHeT KJieTOH- 
HblX 3JieMeHTOB reMOJlHM(J)bI MOJlIHOCKa), KOTOpaK, C O^HOH CTOpOHbl Ha^e>KHO 

H30JlHpyeT HX OT 3aUJ,HTHbIX peaKIJHH MOJUHOCKa, 3 C ^pyrOH-HCKJHOHaeT JXO- 

CTyn k 3 HepreTHHecKHM pecypcaM (Laurie, 1974; Irwin, Fried, 1990). 

OTcyTCTBHe hjih, CKopee, cjia6an MeTaGojiHHecKaK CBK3b Me>K^y napa3HTOM 
h xo3khhom orpaHHHHBaeT 3HepreTHHecKyio 6a3y npouecca MapHToroHHH 3a- 
nacaMH, nojiyneHHbiMH npn pa3BHTHH b nepBOM npoMe>KyTOHHOM xo3KHHe h He 
pacTpaneHHbiMH uepKapHKMH. 3to c6jin>KaeT oxHHOCTOMaTH^Hbix MeTauepKa- 
pHH C a^OJICCKapHKMH (})aCUHOJlH^ H HOTOKOTHJ1H# H XapaKTepH3yeT HX KaK 
npHMHTHBHbix OTHocHTejibHo MeTauepKapnii «BbiciHHX» TpeMaTO^. rioejie^HHe 
OKpy^eHbi TOHKOCTeHHOH ijhctoh hjih nojiHOCTbio jiHiucHbi ee, 3 GapbepHbie 
(jjyHKUHH MoryT nepexo^HTb k mhotocjiohhoh Kancyjie (MaHran), (J)opMHpye- 
moh H3 (|)H6po6jiacTOB xo3KHHa (Bepe3aHueB, /(o6poBOJibCKHH, 1968). KoHen- 
HO, nOJIHOCTbK) HCKJHOHaTb BHepreTHHCCKHe 3aTpaTbI CO CTOpOHbl MOJIJIIOCKOB 
Ha co3peBaHne MeTauepKapnii Hejib3K. To Kce npoKBJieHHe KJieTOHHoro HMMy- 
HHTeTa, 6e3yejiOBHO, Tpe6yeT TaKHx 3aTpaT, oeoGeHHO npn BbieoKon hhtchchb- 
HOCTH HHBa3HH. 

MbI ^OCTaTOHHO n0^po6HO OCTaHOBHJIHCb Ha XapaKTepe B3aHMOOTHOHieHHH 
MeTauepKapnii E. caproni eo BTopbiM npoMe>KyTOHHbiM xo3khhom npe>K^e Bce- 
ro £JIK o6oCHOBaHHK BblBO^a, HTO HMeHHO OT pa3MepOB nOCJie^HerO 3aBHCHT 
aKKyMyjinpoBaHHoe hm KOJinnecTBO uhct. rn6ejib mojijiiockob o6yejiOBJieHa, 
CKopee Bcero, MexaHnnecKOH 3aKynopKOH Bcex hx >kh3hchho Ba>KHbix npoTO- 
kob h nojiocTen, a TaK>Ke 3aTpy^HeHHOH paGoTon eep/ma BCJie^CTBne 3anojiHe- 
hhk MeTauepKapHKMH nepHKap^najibHOH nojiocTH. KpoMe Toro, ajik opraHH3Ma 
xo3KHHa He npoxo^KT Gecejie^HO h MHoronHCJieHHbie pa3pymeHHK, B03HHKa- 
lomne npn BHe^peHHH uepKapHH. 

BnojiHe BepoKrao, hto MOJuiioexaM, oejiaGjieHHbiM napa3HTHpOBaHHeM pe- 
JXU H, nJIOXHMH YCJIOBHKMH oGHTaHHK HJIH ^pyTHMH npHHHHaMH, CJIO>KHee Bbl- 
^ep^KHBaTb 3apa>KeHHe MeTauepKapHKMH. B yejiOBHKX HHTeHCHBHoro 3apa>Ke- 
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HHA uepKapHHMH mojijiiockh b jiio6om cjiynae odpeneHbi Ha rndejib. Mmchho 
Taicafl CHTyaiiHM CKJiajjbiBaeTCfl b jia6opaTopHbix ycjioBmix, Korjja KOHuempa- 
iihh uepKapHH b aKBapnyMax jjocTHraeT HeMbicjiHMbix j\jik npnpojtHbix dno- 
TonoB 3HaneHHH. OneBHjtHo, b npnpojte jihuib Hedojibinafl nacTb uepicapHH 
crioco6Ha odHapy>KHTb xo35iHHa h BHe^pHTbc^ b Hero. K TOMy >xe b jiadopaTop- 
HblX yCJIOBHHX UepxapHH OXHHOCTOMaTHJl He OTJIHHaiOTCH OCOdOH H36npaTeJIb- 
HOCTbK) H BHe^p5IK)TC5I KaK B MOJIJHOCKOB pa3HbIX BHJJOB, TaK H JjpyrHX )KHBOT- 

Hbix (Evans et al., 1981; Evans, Gordon, 1983; McCarthy, Kanev, 1990; Fried 
et al., 1997). B nacTHOCTH E. caproni MoryT Hcnojib30BaTb b xanecTBe BToporo 
ripoMe^cyTOHHoro xo35iHHa HeTbipHajmaTb bh^ob nyjibMOHaT, OTHOC5mtHXC5i k 
pa3HbiM TaKCOHOMHHecKHM rpynnaM, h HecKOJibKO bhjjob aMtjmdHH (Fried, 
Huffman, 1996). 

OTMeneHHbie oeodeHHoera dHOJiorHH uepKapnii E. caproni , 6e3ycjiOBHO, 
CHH^caiOT bo3mo^choctb eaM03apa>KeHmi mojijik)ckob b npnpojtHbix dHOTOnaX 
£0 MHHHMaJIbHbIX 3HaHeHHH, He BbI3bIBaiOIItHX JieTaJIbHOrO 34)(j3eKTa. ^eHCTBH- 
TeJIbHO, He y^aBaJIOCb odHapy^KHTb OTKJIOHeHHH B pa3BHTHH H pa3MHO)KeHHH 
Biomphalaria glabrata , flBJunomHxcfl hochtcji^mh HecKOJibKHx ^ec^TKOB uhct. 
Bojiee Toro Taicne mojijiiockh cnoeodHbi He tojibko 3apa>KaTbCfl E. caproni , ho h odec- 
rieHHBaTb bo3mo^choctb napa3HTaM c^opMHpoBaTb 3pejiyio HHtjipanonyjHiuHio. 

TaKHM odpa30M, rndejib dHOMtjjajmpHH b 3KcnepHMeHTe HacTynaeT npoKjje 
Bcero BCJie^CTBHe caM03apa>KeHH5i uepKapmiMH, hmh tkq h OMurapyeMbiMH. 
CooTBeTCTBeHHO b npnpojte ^eHCTBHe jjaHHoro (jiaKTopa £OJI>kho dbiTb oejiad- 
jieHO h He HrpaTb toh pojin, hto noKa3aHa b jiadopaTopHbix ycjioBH^x. 
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THE INFLUENCE OF ECHINOSTOMA CAPRONI METACERCARIAE 
(TREMATODA) ON THE SURVIVAL OF BIOMPHALARIA MOLLUSCS 
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SAMMARY 

The mfrapopulation of the Echinostoma caproni partenites has a development of pro¬ 
long character (Ataev et al, 2005). However, in laboratory conditions, Biomphalaria mol¬ 
luscs infested with this parasite die within 1—3 weeks after the beginning of cercariae 
emission. It has been suggested that autoinvasion of the mollusc host with the cercariae, 
which use it as second intermediate host, is the cause of this phenomenon. Studying the dy¬ 
namics of metacercariae accumulation in the host (both infected and non-infected with the 
Echinostoma caproni rediae) and experiments where quantity of cercariae around molluscs 
reduced by different ways, confirmed this hypothesis. Evidently, pathogenicity of metacer¬ 
cariae for molluscs is lesser in nature, because the concentration of cercariae reduces to the 
values, which do not result in lethal effect: some part of cercariae dies, but another part 
uses other animals as a host (Haas, 2000). 


495 



